Introduction {#s1}
============

Primary cutaneous anaplastic large cell lymphoma (pcALCL) is a rare form of non-Hodgkins lymphoma (NHL) characterized by cutaneous and subcutaneous nodules of neoplastic CD30^+^ lymphocytes. Initial treatment strategies include surgical excision or radiation therapy (RT) for solitary lesions, and chemotherapy such as cyclophosphamide, doxorubicin, vincristine, and prednisone (CHOP) for advanced disease \[[@R01]\]. In limited stage disease, RT alone is effective \[[@R02]-[@R05]\]. Combined modality treatment (CMT) with chemotherapy and radiation is effective for more advanced disease \[[@R06]\]. Overall, treatment responses are excellent, but relapses are frequent. For relapsed/refractory CD30^+^ lymphomas, brentuximab vedotin (BV) is highly effective with improved survival outcomes \[[@R07]-[@R9]\]. Its efficacy in the frontline setting has yet to be well described in pcALCL, but BV is approved for frontline use in combination with chemotherapy for peripheral T-cell lymphomas \[[@R10]\]. Here we present a patient with an aggressive limited stage pcALCL who was not a candidate for anthracycline-based chemotherapy but successfully achieved a complete response to upfront BV followed by radiation and continued to respond to BV after relapse.

Case Report {#s2}
===========

A 59-year-old man with a past medical history of peripheral vascular disease (PVD) presented with a rapidly growing 1.5 cm erythematous plaque on the left medial canthus. Full skin exam was negative for pre-existing patches or other plaques. Shave biopsy revealed a dense, nodular lymphoid infiltrate effacing the dermis. The cells were large with irregular, lobulated nuclei, nucleoli, and mitoses. All malignant cells expressed CD30, CD4, and CD2 by immunohistochemistry and were negative for anaplastic lymphoma kinase (ALK), CD20, CD56 and Epstein-Barr virus-encoded small RNA (EBER) ([Fig. 1](#F1){ref-type="fig"}). Peripheral blood flow cytometry was negative for circulating abnormal T cells. The patient was diagnosed with a CD30^+^ lymphoproliferative disorder and referred to Hematology for staging.

![Primary cutaneous anaplastic large cell lymphoma. A dense, cellular infiltrate fills the dermis (H&E, × 20) (a) comprised of cells with uniform CD30 expression (× 20) (b). The overlying epidermis and follicular epithelium exhibit a reactive pseudoepitheliomatous hyperplasia mimicking squamous cell carcinoma (H&E, × 100) (c). Large, pleomorphic and mitotically active cells with bizarre nuclear contours predominate below the epidermal changes (H&E, × 200) (d). The markedly atypical cells exhibited an immunophenotype consistent with lymphoma. Higher power magnification of CD30 highlighting lesional cells (× 200) (e). The tumor cells were negative for ALK, CD20 and CD56, EBER, cytokeratin, 34BetaE12, and p63 (not shown). H&E: hematoxylin-eosin; ALK: anaplastic lymphoma kinase; EBER: Epstein-Barr virus-encoded small RNA.](jh-08-132-g001){#F1}

Positron emission tomography/computed tomography (PET/CT) scan was performed approximately 4 weeks after presentation and revealed a 2.5 × 4.1 cm hypermetabolic mass involving the left inferior eyelid and small ipsilateral level II hypermetabolic lymph nodes, clinically stage IIE. The clinical and histopathologic findings were consistent with a diagnosis of pcALCL. Given the rapid tumor growth, close proximity to the eye ([Fig. 2a](#F2){ref-type="fig"}), and probable lymph node involvement, prompt treatment with BV was recommended.

![Rapidly growing tumor extending to left medial canthus, 1 week prior to first cycle of brentuximab vedotin (a). Resolution of primary tumor following three cycles of brentuximab vedotin and 20 fractions of radiation therapy (b). Relapse on left distal leg within 7 months of achieving complete clinical response with CMT (c). Progression of tumor following three cycles of CEOP (d). Left distal leg lesion following six cycles of brentuximab vedotin and radiation therapy (e). CMT: combined modality treatment; CEOP: cyclophosphamide, etoposide, vincristine and prednisone.](jh-08-132-g002){#F2}

The patient received BV at a dose of 1.8 mg/kg every 3 weeks for a total of three cycles. Treatment was well tolerated. After three cycles, the primary lesion had significantly reduced in size to 1.2 × 0.8 cm. Restaging PET/CT, obtained 68 days after starting treatment, showed a complete metabolic resolution of the primary cutaneous lesion and lymphadenopathy. The patient subsequently underwent consolidative radiation therapy with 20 fractions of 180 cGy (total dose 36 Gy) to complete definitive therapy. Post-radiation follow-up showed complete clinical response of the primary tumor ([Fig. 2b](#F2){ref-type="fig"}).

He was followed clinically but approximately 7 months after CMT presented with a new ulcerated lesion of the right forearm and two left lower extremity lesions, one distal ([Fig. 2c](#F2){ref-type="fig"}) and the other proximal. Biopsy of the left leg proximal lesion showed about 80% of cells with CD30^+^ expression, confirming relapse of pcALCL. Restaging PET/CT showed no other areas of uptake. His case was discussed at multidisciplinary tumor board, and systemic therapy was recommended, specifically an anthracycline sparing regimen given his history of cardiovascular disease. He began salvage treatment with three cycles of cyclophosphamide, vincristine, etoposide, and prednisone (CEOP) chemotherapy \[[@R11], [@R12]\], which he tolerated well without significant side effects. The patient displayed significant clinical regression of cutaneous lesions of the right forearm. However, there was progression of the left lower extremity lesion ([Fig. 2d](#F2){ref-type="fig"}). Based on the recently published data showing efficacy of retreatment with BV in relapsed CD30^+^ hematologic malignancies \[[@R13]\], and his prior complete response to BV, the decision was made to retreat with BV and radiation therapy, which again led to significant clinical regression of both lower extremity lesions ([Fig. 2e](#F2){ref-type="fig"}). He is currently receiving maintenance BV with a plan to complete 6 - 12 months of therapy.

Discussion {#s3}
==========

pcALCL represents a rare form of NHL with heterogeneous cutaneous characteristics, and despite a favorable overall survival for most patients, relapses occur in most cases, indicating that new therapies are needed. CHOP chemotherapy is often included when CMT is given, but this regimen carries higher toxicity, and patients with comorbidities may not be good candidates for CHOP. In our case, the patient had limited stage disease but displayed an aggressive clinical course with a rapidly expanding lesion and local lymph node involvement. Surgical resection was deemed highly morbid given the proximity to the eye. Additionally, his history of PVD contraindicated the use of anthracycline-based chemotherapy, forcing us to proceed to a more tolerable regimen in BV.

BV is an antibody-drug conjugate that binds to CD30^+^ cells and delivers the microtubule disrupting agent monomethyl auristatin E \[[@R14]\]. Based on activity in relapsed/refractory CD30^+^ lymphomas \[[@R9]\], BV was felt to be the safest and most effective systemic therapy to use in combination with RT for our patient. BV has been approved for relapsed or refractory CD30^+^ disease \[[@R08], [@R10]\]. Recently, frontline use of BV in combination with systemic chemotherapy has been approved for the treatment of CD30^+^ peripheral T-cell lymphoma, and of note, pcALCL was excluded in the ECHELON-2 study \[[@R10]\]. Frontline use of BV has not yet been adequately described in limited stage pcALCL, although it is recommended by the National Comprehensive Cancer Network guidelines.

In our patient, frontline therapy with BV provided a radiographic and clinical complete response after just three cycles of BV followed by RT. Unfortunately, as is typical of this disease, the patient relapsed with two distant areas of cutaneous lesions 7 months after completing radiation therapy. Salvage combination chemotherapy that did not include an anthracycline was subsequently used, but unfortunately, he did not respond adequately as evident by progression of the larger tumor on the leg. Retreatment with BV has been shown to be effective in systemic ALCL \[[@R13]\]. Bartlett et al showed that 88% responded when retreated including 63% complete remission (CR) in systemic ALCL patients. The estimated median duration of response for patients with an objective response was 9.5 months. Thus, BV was resumed as a third-line therapy in addition to radiation with good response.

There are many treatment options for pcALCL, but the optimal strategy is not well described. Incorporating a targeted agent such as BV is worthwhile, and currently approved for salvage therapy. Our case indicates that frontline use of BV can induce a complete remission, but further studies are needed to verify its use in this manner. Additionally, our patient did not respond as well to combination chemotherapy in the salvage setting but did respond to retreatment with BV. Given the tendency for pcALCL to relapse, further studies are needed to identify optimal treatment strategies both in the frontline and salvage settings.

Conclusions {#s3a}
-----------

Our case illustrates that a combination of BV and RT can be a safe and effective first-line treatment in patients with limited stage disease pcALCL with contraindications to anthracycline-based chemotherapy; however, relapse can still occur. Incorporation of CD30-directed therapy to current practices for limited stage pcALCL should be investigated in the context of a clinical trial.
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